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DETAILED ACTION 
Election/Restrictions 

1 . Restriction to one of the following inventions is required under 35 U.S.C. 121 : 

I. Claims 1-52, drawn to a device having a channel, classified in class 138, 
subclass 40. 

II. Claims 53-62 and 67, drawn to a method of mixing material under laminar 
flow conditions, classified in class 366, subclass 348. 

III. Claims 63-66, drawn to a method of molding, classified in class 264, 
subclass 299. 

The inventions are distinct, each from the other because of the following reasons: 

2. Inventions I and II are related as process and apparatus for its practice. The 
inventions are distinct if it can be shown that either: (1 ) the process as claimed can be 
practiced by another materially different apparatus or by hand, or (2) the apparatus as 
claimed can be used to practice another and materially different process. (MPEP § 
806.05(e)). In this case the apparatus could be used in turbulent (Reynolds number > 
about 2300) flow situations, rather than the laminar flow (low Reynolds number) 
conditions required by the method of using. 

3. Inventions I and III are related as process of making and product made. The 
inventions are distinct if either or both of the following can be shown: (1 ) that the 
process as claimed can be used to make other and materially different product or (2) 
that the product as claimed can be made by another and materially different process 
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(MPEP § 806.05(f)). In the instant case, the apparatus could be made through etching 
rather that molding. 

4. Inventions II and III are related as process of making and process of using the 
product. The inventions are distinct for the following reasons. The method of making 
could make an article which is not used under laminar flow conditions, but instead under 
turbulent flow conditions. The method of using could involve an article made by etching 
rather than by molding. 

5. Because these inventions are distinct for the reasons given above and have 
acquired a separate status in the art as shown by their different classification, restriction 
for examination purposes as indicated is proper. 

6. Because these inventions are distinct for the reasons given above and the 
search required for each Group is different, restriction for examination purposes as 
indicated is proper. 

7. During a telephone conversation with Timothy J. Oyer on 27 September 2005 a 
provisional election was made with traverse to prosecute the invention of Group I, 
claims 1-52. Affirmation of this election must be made by applicant in replying to this 
Office action. Claims 53-67 are withdrawn from further consideration by the examiner, 
37 CFR 1.142(b), as being drawn to a non-elected Invention. 

8. Applicant is reminded that upon the cancellation of claims to a non-elected 
invention, the inventorship must be amended in compliance with 37 CFR 1.48(b) if one 
or more of the currently named inventors is no longer an inventor of at least one claim 
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remaining in the application. Any amendment of inventorship must be accompanied by 
a request under 37 CFR 1 .48(b) and by the fee required under 37 CFR 1 , 1 7(i). 

Claim Rejections - 35 USC § 112 

9. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

10. Claims 17-19 and rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. These claims are confusing because they require a 
"second set" of grooves or protrusions, without requiring a first set. 

Claim Rejections - 35 USC § 102 

1 1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent jn the United 
states. 

(e) the invention was described in a patent granted on an application for patent by another filed in the 
United States before the invention thereof by the applicant for patent, or on an international application 
by another who has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this 
title before the invention thereof by the applicant for patent. 

The changes made to 35 U.S.C, 102(e) by the American Inventors Protection Act 
of 1999 (AlPA) and the Intellectual Property and High Technology Technical 
Amendments Act of 2002 do not apply when the reference is a U.S. patent resulting 
directly or indirectly from an international application filed before November 29, 2000. 
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Therefore, the prior art date of the reference is determined under 35 U.S.C. 102(e) prior 
to the amendment by the AlPA (pre-AlPA 35 U.S.C. 102(e)). 
12. Claims 1 ,5-1 1 .13-30. 32. 35-42, 45-47. 49 and 50 are rejected under 35 
U.S.C. 102(a & e) as being anticipated by Larsen (US 6,241 ,379) and under 35 U.S.C. 
102(b) as being anticipated by the corresponding WlPO publication. W097/28894. All 
column and line numbers referred to herein below refer to the U.S. patent Regarding 
claim 1. Larsen ('379) discloses a an article (1) comprising a microfluidic channel (3) 
designed to have fluid flow therethrough in a principle direction, the channel including a 
surface having at least one groove or protrusion (7) having a first orientation that forms 
an angle relative to the principle direction (see Figs. 4-7). Regarding claim 5, the 
substrate is a polymer (see col. 8, lines 23-24). Regarding claim 6, the angle is less 
than 90 degrees (see Figs. 4-7 and col. 7, lines 35-41). Regarding claim 7, the groove 
or protrusion has a depth that is less than a width of the channel (see Figs. 1 and 4-7). 
Regarding claim 8, the groove or protrusion has a depth less than a depth of the 
channel (see Figs. 1 and 4-7). Regarding claim 9, the groove or protrusion has a width 
that is less that a width of the channel (see Figs. 1 and 4-7). Regarding claim 10, the 
channel includes a first inlet (2). Regarding claim 1 1 , the channel has a second inlet 
(1 1 ). Regarding claim 1 3, there are a plurality if grooves or protrusions of the surface 
(see Figs. 4-7). Regarding claim 14, the grooves or protrusions are parallel (see col. 5, 
line 16; Fig. 4-7). Regarding claim 15, the parallel grooves or protrusions are 
periodically spaced to form a first set (see Figs. 4-7). Regarding claim 16. the channel 
has a width and the first set of parallel periodically spaced grooves or protrusions 
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traverse the width (See Figs. 4-7). Regarding claim 17. the channel has a second set of 
parallel periodically spaced grooves or protmslons traversing at least a portion of the 
channel surface at a second orientation (see Figs. 4-7). Regarding claim 18, the 
second set of parallel periodically spaced grooves or protrusions are at least partially 
coextensive with the first set (see Figs. 4-7). Regarding claim 19, the first and second 
sets form a repeating pattern (see Figs. 4-7). Regarding claim 20, the groove or 
protrusion has at least two sections (see Figs. 4-7). Regarding claim 21 , at least one 
section is substantially linear (See Figs. 4-7). Regarding claims 22-24, a plurality of 
chevron shaped grooves are periodically spaced along the channel surface (see Fig. 7). 
Regarding claim 25, a second groove or protrusion is defined in the channel surface, 
the second groove or protrusion having a second orientation relative to the principle 
direction (see Figs. 4-7). Regarding claim 26, the substrate has a network of 
microfluidic channels (1 1 ) connected to the channel. Regarding claim 27, the 
microfluidic channel is formed in a unitary substrate (see col. 6, lines 18-27). Regarding 
claim 28 and 36, Larsen ('379) discloses a an article (1 ) comprising a microfluidic 
channel (3) constructed and arranged to a have a fluid flowing therethrough while 
creating a transverse component. Regarding claims 29 and 30, Reynolds number being 
low is achieved simply be having a low flow rate; therefore, these claims do not further 
structurally limit the claimed article. Regarding claim 32, a network of microfluidic 
channels (1 1 ) are fluidically connected to the channel. Regarding claim 35, the channel 
has a rectangular cross section (see Fig. 5). Regarding claim 37, Larsen ('379) 
discloses a an article (1) comprising a structure having a channel (3) defined therein, 
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the channel designed to have a fluid flowing therethrough in a principle direction, the 
channel including a channel surface having a plurality of chevron shaped grooves or 
protrusions formed there in at least a portion of the channel surface so that each 
chevron-shaped groove or protrusion has an apex that defines an angle (see Fig. 7). 
Regarding claim 38, the apex angle is about 45 degrees (see Fig. 7). Regarding claim 
39, the channel includes a first set of chevron shaped grooves or protrusions and a 
second set of chevron shaped grooves or protrusions (see Fig. 7). Regarding claim 40, 
the apex of each of the first set of chevron-shaped grooves or protrusions are aligned 
relative to the apex of each of the second set of chevron shaped grooves or protrusions. 
Regarding claim 41 , the structure comprises a capillary tube (1 1 ). Regarding claim 42, 
the stnjcture comprises a polymer (see col. 8, line 23). Regarding claim 45, the channel 
is fluidically connected to a network of microfluidic channels (1 1 ). Regarding claim 46, 
the chevron-shaped grooves or protrusions are periodically spaced from each other 
(see Fig. 7). Regarding claim 47, the channel has a rectangular cross section (see Fig. 
5). Regarding claim 49, the channel is a microfluidic channel (see col. 1 , lines 12-36). 
Regarding claim 50, the channel is defined on a unitary structure (see col. 6, lines 18- 
27). 

13. Claims 28-34 and 36 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Lui et al. "Passive Mixing in a Three-Dimensional Serpentine MicroChannel", Journal of 
Microelectomechanical Systems, vol. 9, No. 2, pages 190-196. Regarding claims 28 
and 36, Lui et al. discloses an article comprising a microfluidic channel constructed an 
arranged to have a fluid flowing therethrough while creating a transverse flow 
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component in tlie fluid (see page 191 , including the top embodiment of Fig. 1 ). 
Regarding claim 29, while Lui et al. expressly discloses Reynolds numbers in the 
claimed ranges (se pages 194 and 195), Reynolds number being low is achieved simply 
be having a low flow rate; therefore, these claims do not further structurally limit the 
claimed article. Regarding claim 31 . the microfluidic channel has a width of less than 
about 1000 microns (see page 191, the first full paragraph of the second column). 
Regarding claim 32, a network, of microchannels are fluidically connected to the 
channel (see page 191 , first full paragraph of the first column). Regarding claim 33, the 
channel creates a helical path (see Fig. 1 and the first full paragraph of page 191). 
Regarding claim 35, the channel has a rectangular cross-section (see Fig. 1). 
14. Claims 1-20, 25-32, 34-36. 51 and 52 are rejected under 35 U.S.C. 102(b) as 
being anticipate by Desai et al. (US 5,921,678). Regarding claim 1, Desai ('678) 
discloses an article comprising a microfluidic channel (for example 140) defined therein 
designed to have a fluid flow therethrough in a principle direction, the channel having at 
least one protrusion (510) the fonms an angle relative to the principle direction (see Figs. 
5A and 5B). Regarding claims 2-4, channels being 150 microns deep are disclosed 
(see col. 4, lines 34-40). Regarding claim 5, the substrate comprises a polymer (see 
col. 5, lines 11-12). Regarding claim 6, the angle is less than 90 degrees (see Fig. 5A). 
Regarding claim 7, the protrusion has a depth that is less than the width of the channel 
(see Fig. 5B; col. 4, lines 35-40). Regarding claim 8, the protrusion has a depth that is 
less than a depth of the channel (see col. 5, lines 62-63). Regarding claim 9, the 
protmsion has a width that is less than a width of the microfluidic channel (se Fig. 5B). 
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Regarding claims 10 and 1 1 , the channel has first and second inlets (corresponding to 
110 and 1 12). Regarding claim 12, the channel includes a portion with a circular cross 
section (see Fig. 2). Regarding claim 13, a plurality of protrusions (510) are fomied on 
the surface of the channel (see Fig. 5A). Regarding claim 14, the protrusions are 
parallel to each other (see Fig. 5B). Regarding claim 15, the protmsions are periodically 
spaced (See Fig. 5A). Regarding claim 16, the first set of parallel periodically spaced 
protrusions is transverse to the width (see Figs. 5A and 5B). Regarding claim 17, the 
channel has a second set of parallel periodical spaced protrusions (see Fig. 5A). 
Regarding claim 18, the protrusion are at least partially coextensive (see Fig. 5A). 
Regarding claim 19, the protrusions form a repeating pattern (see Fig. 5A), Regarding 
claim 20, anything can be reasonably consider to have any number of "sections". 
Regarding claim 25, a second protrusion is disclosed (see Figs. 5A and 5B). Regarding 
claim 26, the substrate has a network of microfluidic channels fluidically connected to 
the channel (see Fig. 2). Regarding claims 28 and 36, a microchannel (for example 
140) is constructed can arranged to have a fluid flowing therethrough while creating a 
transverse flow component in the fluid (see Fig. 5A). Regarding claims 29 and 30, 
Reynolds number being low is achieved simply be having a low flow rate; therefore, 
these claims do not further structurally limit the claimed article. Regarding claim 32, a 
network of microfluidic channels are fluidically connected to the channel (see Fig. 2). 
Regarding claims 34 and 35, both circular and rectangular cross sections are disclose 
(see Figs. 2 and 58). Regarding claim 51, Desai ('678) discloses a structure comprising 
a first channel (1 10) having a width less than about 1000 microns (see col. 4, lines 35- 
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30); a second channel (112) having a width of less than about 1000 microns (see col. 4, 
lines 35-40); and a third channel (140) having a principle direction and a width less than 
about 1000 microns (see col. 4, lines 35-40), the third channel connecting the first and 
second channels and comprising channel surfaces having protrusions (510) defined 
therein, the protrusions at an angle relative to the principle direction (see Fig. 5A). 
Regarding claim 52, the structure comprises a polymer (see col. 5, lines 11-12). 

Claim Rejections - 35 USC § 103 

15. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

16. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

17. Claims 2-4. 12, 31, 34. 43. 44 and 48 rejected under 35 U.S.C. 103(a) as being 
unpatentable over Larsen (US 6,241,379). The term "micromixer" (see col. 1, lines 11- 
36), would have suggested dimensions within the claimed ranges to one of ordinary skill 
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in the art. See In re Dailey 149 USPQ 47 (CCPA 1966) regarding the obviousness of 
selecting a shape. 



18. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David L. Sorkin whose telephone number is 571-272- 
1 148. The examiner can normally be reached on 9:00 -5:30 Mon.-Fri.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wanda L. Walker can be reached on 571-272-1 151 . The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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David L. Sorkin 
Primary Examiner 
Art Unit 1723 
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